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OPERATION FOR REMOVAL OF THE STAPES.

BY CLARENCE J. BLAKE, M.D., BOSTON,
Professor ofOtology, Harvard Medical School, Aural Surgeon, Massa-chusetts Charitable Eye and Ear Infirmary.
The question of the removal of the stapes in the

human subject with a view toan improvement in hear-
ing is one which has been gradually approached both
in this country and in Europe through observations
upon the effect of operations in the middle ear under-
taken for the purpose of increasing the mobility of the
sound-transmitting apparatus or of removing such ob-
structions to the passage of the sound waves as mighthave occurred as the result of previous disease of tho
middle ear. These operations have included, from a

very early date, incisions of the membrana tympani,
and its partial or entire removal, myringotomy, myring-
ectomy, divisions of adhesions or folds, symcchtomy,
plicotomy. tenotoiny of the musculus tensor tympani, and
removal of one or all of the ossicula.
The latter operation when done ih a case of suppura-

tive disease of the middle ear, either because of exis-
tent caries of the ossicula themselves, or because their
removal is necessary to permit access to the carious
walls of the tympanic cavity and to facilitate drainage,
comes under the head of an ordinary and Justifiable
surgical procedure.
In the case of non-suppurative disease of the middle

ear with fixation of the ossieular chain, as the result of
thickening of the investing membrane and of changesO O ES
in the articulations and about, the insertion of the stapes
the queBtion of surgical interference assumes a differ-
ent aspect, since it includes the invasion of an aseptic
cavity and indirectly the interference with an apparatus
devoted not only to tho perception of sound but also to
the maintenance of equilibrium, and is done, not because
of an already existent surgical necessity, but with tho
view to the improvement of a condition, and should
not tlierefore bo undertaken without a full appreciation
of its possibilities for botter or worse nor without com-
plete antiseptic precautions.
The removal of the membrana tympani, malleus and

incus, as proposed by Kessel, an operation which has
been much exploited in this country as a remedy for
extreme deafness, vertigo and tinnitus auriuin in cases of
non-suppurative disease of the middle ear, not only offers
an unnecessary degree of violence to the middle ear
but is unscientific in the sense that it leaves untouched
that portion of the ossieular chain, the stapes, which
has been justly denominated the key to tho labyrinth ;
experience also indicates that the improvement in hear-
ing in the eases so operated upon has been due, in the
great majority of them, to the mobilization of the stapes
incident to tho removal of the two largor ossicles rather
than to tho removal of an obstruction presented by these
bones themselves, for unless the stapes itself be mobile
removal of the membrana tympani and the other ossicula
must be in a measure ineffectual. The theoretical ob-
jection to interference with the stapes, on the groundthat disturbance of iutra-labyrinthine pressure would
result in moro or less disturbance of equilibrium, has
at various times been met iu the past by practical ex-
perience at the bands of different observers in cases of
mobilization of the stapes, and of accidental removal
of the Stapes in the human subject, and recent experi-
ments on the removal of tho columella in birds show

that vertiginous symptoms are not evoked unless the
labyrinth is unnecessarily interfered with. At the same
time in performing the corresponding operation ou the
human subject the question of the possible after-effect,
in the more or less protracted vertigo should always
bo considered.
The operation of stapedectomy, to give it a distinc-

tive name, or of incudo-stapedectomy, in case it is
necessary to remove or displace both the incus and
stapes is, under favorable circumstances, a very simple
one, and easily performed under the necessary condi-
tions of a good illumination, proper anatomical knowl-
edge, and a trained sense of touch.
The instruments need be but of the simplest, and

such as are found in any ordinary aural clinic, namely,
a paracentesis needle, an angular knife for division of
the articulation of the incus and stapes, a small hook,
preferably blunt, and a small pair of curved forceps,
elaborations of these instruments being added according
to the demand of individual cases or the choice of indi-
vidual operators.
The simplicity of the operation itself does not imply

the permissibility of any lack of precaution as regards
antisepsis or extent of the interference with the tym-
panic cavity, in both of theBe respects every care should
be taken and the course of the operation as originally
planned and as 1 have so far practised it may be briefly
outlined as follows, it being understood that the ear
to be operated upon has boon carefully tested as to its
hearing power, and carefully examined with reference
to the position of the membrana tympani and ossicula
bo far as ascertainable and the external auditory canal
thoroughly washed and scrubbed with a bichloride
solution ou a cotton-tipped probe. The hands of the
operator should be thoroughly washed and dipped in
bichloride solution before the operation and in addition
to the instruments aud a number of cotton-tipped
probes, there should be provided a saturated solution
of boric acid in alcohol and a two per cent, solution of
cocaine sterilized, the former for dipping the instru-
ments before using, and the latter for checking conges-
tion and bleeding.
The patient having previously been etherized, pre-

ferably in a sitting position, the incision of the mem-
brana tympani ¡a made with a paracentesis needle from
a point at the posterior border of the mem-
brana tympani, and carried upward and
forward closely following the periphery
until the point of insertion of the posterior
ligament of the short process of the malleus
is reached, and is then carried downward along the
border of that ligament and for a short distance down
the manubriuin mallei, or if preferred may be made in
the reverse direction, the flap so formed falling outward
by its own weight and affording a clear view in the
great majority of cases of the incudo stapedal articula-
tion ; the advantages of this form of cut, the same
which I have previously used in the operation for
simple mobilization of tho stapes, in preference to either
tho semilunar or the triangular cut, and which is a modi-
fication of that used by Miot, are evident on examina-
tion in the temporal bone of the relationship which the
superior posterior periphery of the tympanic ringbears to the long axis of the fenestra ovalis when
viewed from the centre of the auditory niealus, aud
alBo on consideration of the fact that it affords a broad
field for examination of the stapedal region and maybe extended downward posteriorly to include the round
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window, adhesions or cicatrices, about which are often
matters deserving consideration and interference.
Haemorrhage from the upper edge of the cut is

easily stilled by the use of the cocaine solution on a

cotton-tipped probe; and the next step in the opera-
tion, division of the incudo-stapedal articulation or of
the tendon of the stapedius muscle is effected by means
of the angular knife or the paracentesis needle.
Where the oval window is in clear view, the divi-

sion of the joint may precede the cutting of the tendon,
the angular knife being carried from behind forward,
against the pull of the stapedius muscle for this pur-
pose ; where, however, the stapes is less accessible,
the division of the stapedius muscle should precede
disarticulation.
So soon as the union between the incua and the

stapea is divided, the counterbalancing weight of the
body of the incus above its axial line of longitudinal
suspension, a proportion of eighteen to seven, throws
the body of the incus inward, and its descending pro-
cess correspondingly outward and forward away from
the stapes, while, if the stapedius muscle is intact, the
head of the stapes released from its attachment to the
incus, is pulled forcibly backward, as shown by Eysell,
toward the posterior border of the stapedal niche;
under these conditions unless the anatomical relations
be such as to leave the stapes plainly in view, division
of the stapedius tendon is much more difficult than if
undertaken before the section of the articulation.
The concluding step in the operation, removal of

the stapeB, should be preceded by the division of any
adhesions between the stapes and tho walls of the
niche ; and by gentle mobilization. For this purpose
the small angular knife used for dividing the articula-
tions may bo passed between the crura, and the stapes
moved gently backward and forward. Tho blunt
hook is then substituted, inserted under the head of
the atapea in the same manner and by means of gen-
tle traction the stapes is, if possible, extracted. The
above proviso as to possibility is advisedly made, be-
cause it is by no means always possible to remove the
stapes entire, a common fracture, where such occurs, be-
ing, asshowu in experiments on the cadaver, as well as in
some of the cases in which I have operated, the breaking
of one crus near the head and the other near the base
plate of the stapes. Extraction from the oval window
and the niche, moreover, does not necessarily imply
removal from the middle ear, since a few remaining
fibres of the stapedius muscle, or the existence of a
firm and undivided reduplication, may serve to pull
the stapes when released from its fenestral attachment,
backward and out of sight. Under these conditions, I
am inclined to believe that, the object in the extrac-
tion of the stapes from the oval window having been
accomplished, it is better to leave the stapes alone
than to make protracted attempts at its discovery and
removal.
After the operation, the ear should be carefully

wiped dry, and stopped with a pledget of absorbent
cotton, which may remain untouched for a period of
two or three days, unless there are indications for its
renewal and for further cleansing of the ear.
The vertiginous symptoms and the muscular contrac-

tions of the upper extremities which I have previously
noted as a symptom in cases of mechanical mobilization
of the stapes without ether are represented in thestape-
dectomy cases under ether by an almost invariable
slowing of the pulse with, occasionally, twitching of

the fingers at that moment when the separation of the
stapes from its fenestral attachment causes the great-
est variation in the intra-labyrinthine pressure.
That so profound a disturbance of the labyrinthine

apparatus, especially where the stapes comes away
with difficulty, would cause more or less protracted
vertigo is to be expected ; and this contingency is one
which should always be placed before the patient, for
while, as a rule, the vertigo is of short, duration, there
is always a possibility of its being a serious after-effect,
a contingency which can only be properly estimated
after a careful observation of many cases.
In conclusion, it may be said that while, as has been

stated, this operation is a simple one, this assertion
applies only to those cases in which the anatomical
conditions, as permitting free access to the parts, are
favorable ; otherwise, the operation may have to be
done, or at least completed, mainly by sense of touch,
and is under these circumstances both protracted and
difficult. Taking into consideration the clinical experi-
ments of Lucae and others, it is perhaps needless to
say, that, while this operation presents a possible
means for amelioration of a class of difficult cases and
opens a field for scientific research, long and careful
observation and comparison of individual experiences
will be necessary to place it upou its true basis of
value and to determine the special class of cases to
which it is applicable.
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CONTRIBUTIONS TO AURAL SURGERY.1
BY D.B. ST. JOHN ROOSA, M.D., LL.D., NEW YORK.

A CASIO OF EXOSTOSIS OK THE EXTERNAL AUDI-
TOKY CANAL; REMOVAL J CONSIDERABLE IMPROVE-
MENT IN THE HEARING POWER.

Mrs. M., of Iluntsvillo, Ala., consulted me, April
20, 1892, on account of a closure of the right auditory
canal, and great impairment of hearing on that side.
Tho patient was forty-six years of age, with rather
delicate general health. She thinks her lungs are not
sound, and she states that she had a pulmonary hœm-
orrhage sixteen years ago. She also says that she has
had soino trouble in her right ear, since she was twenty-
five years of age, and that impairment of hearing has
existed, on that side, for a long time, and that it is
gradually increasing. She has tinnitus aurium referred
to tho right ear, and, at times, pain in both ears. A
year ago she had an abscess in the right ear. A tu-
mor in the auditory canal in that side, was discovered
two years ago. The patient gives a very vague ac-
count of previous attacks of pain and discharge from
the same ear. Her hearing distance is li .¡'0, L ;}[{.
Her bone construction is longer and louder than the
»rial on the right side. The pharynx is slightly granu-
lar. On examination, the right auditory canal at the
junction of the osseous and cartilaginous portion, is
closed, by a hard growth, evidently bony, almost her-
metically. A very lino probe cannot be introduced
between it and the anterior wall. It is sensitive to the
touch. It was impossible for mo to determine, by ex-
amination with the probe, whether this was a general
filling up of the canal, or a piale of bone, stretching as

a bridge or shelf across it. The patient consulted two
aural surgeons besides myself, in New York, in regard
to the removal of the obstruction in the canal. She
has received conflicting advice, as to the necessity and

1 Read before the American Otological Society, July, 1892.
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